is described, involving a condensation reaction of 3-acetyl-5-bromotropolone (1) with hydrazine monohydrate (2), arylhydrazine hydrochlorides (4-9), and hydroxylamine hydrochloride (16), respectively.
Introduction
The pyrazole skeleton often appears as an important structural component in both biologically active and natural compounds exhibiting a wide range of pharmacological properties. 1, 2 In particular, the important role of ring-fused pyrazoles in medicinal and pharmaceutical chemistry is indisputable and well reflected by a large number of recent publications, 3−6 including some excellent reviews. 7, 8 Most fused pyrazole compounds reported in the literature comprise a common heterocyclic ring moiety, such as pyrazolopyrimidine, 9 pyrazolopyridine, 10 pyrazoloquinoline, 11 pyrazoloindol, 12 benzofuropyrazole, 13 benzopyranopyrazole, 14 and synthetic analogues thereof. In addition, as is well known, the ring-fused isoxazole skeleton is also an important structural unit that can be found in various bioactive compounds such as those with anti-HIV, 15 antifungal, 16 and nematicidal properties. 17 Accordingly, much work has been directed toward the design and synthesis of various ring-fused isoxazole derivatives.
18−20
It is worth mentioning that a combination of a heterocycle moiety fused with a tropone ring may increase their biological activities or create new medicinal properties due to the different electronic distribution and the additional basic character of the tropone ring. 
Experimental

Materials and reagents
The chemicals used in this work were obtained from Fluka and were used without purification. The melting points were determined by using a WRS-1B melting point apparatus and were uncorrected. 
General procedure for the synthesis of 5-bromo-3-methyltropono[c]pyrazole derivatives (3 and 10-15)
To a stirred solution of 3-acetyl-5-bromotropolone 1 (0.24 g, 1 mmol) in 10 mL of MeOH was added the respective hydrazine monohydrate (80%) (2) and arylhydrazine hydrochlorides (2 mmol) (4-9). The resulting mixture was heated at reflux temperature for 12 h. After the reaction was complete (TLC), the mixture was cooled to room temperature followed by addition of 10 mL of water to it. The resulting precipitate was collected by filtration and purified by recrystallization from ethanol to give products 3 and 10-15 in 56%-77% yields.
5-Bromo-3-methyltropono[c]pyrazole (3)
This compound was obtained as a white solid, yield 72%, mp 142-144 
5-Bromo-1-(4-cyanotrophenyl)-3-methyltropono[c]pyrazole (14)
This 
Procedure for the synthesis of 5-bromo-3-methyl-8H -tropono[d ]isoxazole (17)
To a stirred solution of 3-acetyl-5-bromotropolone 1 (0.24 g, 1 mmol) in 10 mL of MeOH was added hydroxylamine hydrochloride (16) (0.14 g, 2 mmol). The resulting mixture was heated at reflux for 10 h. After the reaction was complete (TLC), the mixture was cooled to room temperature and 10 mL of water was added to it. The resulting precipitate was collected by filtration and purified by recrystallization from ethanol to give product 17. 
Results and discussion
As far as we know, 3-acetyl-5-bromotropolone (1) has been synthesized conveniently for many years, but the further modification of it was very limited. 37 In this regard, we have reported the synthesis of a series of flavonoid-like troponoids employing 3-acetyl-5-bromotropolone (1) as the starting compound. 38 In the context of our ongoing studies on troponoid chemistry and further extending the diversity of our previous work, we have become interested in the synthesis of new 5-bromo-tropono[c ]pyrazole derivatives by employing 1 for current medicinal chemistry needs.
Initially, we investigated the condensation reaction of 1 with hydrazine monohydrate (2) by refluxing 1 and 2.0 equiv. of hydrazine monohydrate (98%) in methanol (10 mL) as shown in Scheme 1. After the reaction was completed as monitored by TLC, the desired product 3 was obtained in a good yield of 74%. Further, when conducting the reaction using relatively cheap hydrazine monohydrate (80%) (Scheme 1), we were delighted to find that the reaction also proceeded well and the product was obtained in a comparable yield of 72%.
Scheme 1. Synthesis of 5-bromo-3-methyltropono[ c ]pyrazole (3).
Subsequently, we examined the reaction of 1 with some free arylhydrazines (4-9) (2.0 equiv.) under the same reaction conditions. However, we found that the condensation reaction proceeded poorly, and the desired products were obtained in low yields of 21%-48% even after 48 h. It is worth mentioning that the observation in our case was very similar to that reported by Lee et al., where the use of free arylhydrazines also gave products in poor yields. 39 Considering these results, we attempted to use the corresponding arylhydrazine hydrochloride as the reaction partner as shown in Scheme 2. To our delight, an improvement in terms of yields and reaction time was achieved, and the desired 1-aryl-5-bromo-3-methyltropono[c ]pyrazoles (10) (11) (12) (13) (14) (15) were obtained in satisfactory yields of 56%-77% after 12 h. The reaction results are summarized in the Table. As shown in the Table, all the desired products were obtained in satisfactory yields except for compounds 14 and 15 (entries 6 and 7). The products 14 and 15 were obtained in moderate yields of 60% and 52%, respectively, which we attributed to the strong electron-withdrawing effects of the CN and NO 2 groups, which rendered the condensation reaction unfavorable. Additionally, in diversifying our work on new tropone-fused heterocyles, the same reaction conditions were further applied to the reaction with hydroxylamine hydrochloride (16) with the aim of constructing a novel tropone-fused isoxazole system as shown in Scheme 3. Interestingly, hydroxylamine hydrochloride was equally amenable to the conditions, only varying the reaction time according to TLC monitoring, and the corresponding 5-bromo-3-methyl-tropono[d]isoxazole (17) was obtained in a comparable yield of 70%.
Scheme 3. Synthesis of 5-bromo-3-methyltropono[d]isoxazole (17).
To the best of our knowledge, none of the newly synthesized compounds 3, 10-15, and 17 have yet been reported and their structures were easily established based on spectral data and HRMS. As an example, the main features of the 1 H NMR data of compound 10 showed the absence of the signal belonging to OH moiety of the precursor, along with the signals for 8 aromatic protons exactly matching its structure in the range of the aromatic region of 6.77-7.81 ppm. Further, its molecular formula was established to be C 15 H 11 BrN 2 O in accordance with the suggested molecular structure by its HRMS spectrum, which showed a pseudo-molecular- 
Conclusions
We have achieved a facile synthesis of previously unattainable 5-bromo-tropono[c ]pyrazole derivatives. These compounds could be potentially applied for the development of biologically and pharmaceutically important drugs. In addition, it is important to mention that these newly synthesized compounds contain a derivatizable bromo group on the tropone ring, which makes them particularly appealing, since the functional group provides ample opportunity for further synthetic manipulation, for example, by cross coupling reactions to obtain more complex compounds. Further elaboration of these compounds to a variety of other functional groups is ongoing and will be covered in further publications.
